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I, Ferris H. Lander, do hereby declare as follows: 

1. I am a registered Patent Agent and am authorized to 
represent the inventor's and assignee in the application entitled 
*Ig Heavy Chain, Ig Kappa, Ig Lambda Biopolymer Markers Predictive 
of Alzheimer's Disease", having U.S. Application Serial No. 
09/993,304, filed November 23, 2001, 

2, In the Office Action mailed on July 13, 2 005, claim 1 (as 
presented on March 31, 2005) was rejected under 35 USC 101 because 
the claimed invention allegedly is not supported by either a 
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specific, substantial, credible or asserted utility or a well- 
established utility. Claim 1 was also rejected under 35 U.S.C. 112, 
first paragraph because the claimed invention allegedly contains 
subject matter which was not described in the specification in such 
a way as to enable one skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and/or use the 
invention. 

Specifically, the Examiner asserts that Figures 1, 3 and 6 do 
not exemplify SEQ ID NO: 3 (the claimed biopolymer marker) as 
measurable in patients with Alzheimer's disease or undetectable or 
regulated differently in normal patients. 

3 . The attached figures were produced by scanning the original 
photographs of the gels, No new matter has been added; these 
figures are simply clearer copies of Figures 1, 3 and 6 as 
originally filed and are provided to clarify the presence and the 
absence of Band 4. The figure entitled "DEAE 5(E) Ad vs. Age 
Matched AD" represents Figure 1. The figure entitled W DEAE 
6 (Elution) AD vs. Age Matched AD (Control)" represents Figure 3. 
The figure entitled "His 1 (scrub) AD vs. Age Matched AD (Control)" 
represents Figure 6„ 

The gels shown in the attached figures do not represent new 
experimentation; they are duplicates of the original gels made at 
the time that the experiments described in the instant 
specification were first carried out. 
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are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like are punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the Application or any 
patent issuing thereon. 

Date ( ' Ferris H* Lander 

Reg. No. 43,377 



\\NS2\SERVER\CLIENT FILE6\2100 2190\2132 -Byn-X\2132_000095 - IG Heavy Chain, IG Kappa, 
etc\Amendments\2132_095_i32 ,wpd 



McHalo & Slavin P. A. 



2132.095 -Declaration 37 CPR 1.132 Page 3 of 3 



PAGE 29/45 ' RCVD AT 1/20/2006 11:41:02 AM [Eastern Standard Time] « SVR:USPTO-EFXRF-6/30 ' DNIS:2/30816 • CSIO:561 625 6572 * DURATION (mm-ss):11-18 



01/20/2006 FRI 12:43 FAX 561 625 6572 MCHALE & SLAVIN PA 



@ 030/045 



u. 



< 

1 



GO 
< 

- cd 

in 
< 



2l|i 

CQ O ^ 



I ill 
1 Hi 



1° 

m .sp 



1 1 1 31 

m •mm 
i r 



f, 
1 



i "§ J 



5 



JiiJiiii 




m 

CO 




SHM P0|00j 

so<KnXxiv 

voo-(H)oav 
e<xHh):xiv 

zoo-(h)ogv 

800-HOV 

900-uav 

SOO-HUV 

ww*huv 



o 
o 



a. 



PAGE 30145 ' RCVDAT 1/20/2006 11:41:02 AM [Eastern Standard Time] * SVR:USPT0€FXRFW DNIS:2730816 " CSID:561 625 6572 * DURATION (mm-ss): 11-18 



01/20/2006 FRI 12:43 FAX 561 625 6572 MCHALE & SLAVIN PA 



0031/045 




PAGE 31/45 * RCVD AT 1/20/2006 1 1 :41 :02 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/30 * DNIS:273081 6 * CSiD:561 625 6572 * DURATION (mm-ss):1 1-18 



01/20/2006 FRI 12:43 FAX 561 625 6572 MCHALE & SLAVIN PA 



EI032/045 




PAGE 32/45 * RCVD AT 1/20/2006 1 1:41:02 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/30 x DNIS:2730816 * CS!D:561 625 6572 * DURATION (mm-ss):11-18 



01/20/2006 FRI 12:44 FAX 561 625 6572 MCHALE & SLAVIN PA 
Entrez PubMed 



@)033/045 
Page 1 of 2 




Pub 




National 
library 
of Medicine 




My NC 



[Sion In] fRegts; 



AH Datsbosco 

Search PubMed 



Nuc'cfOliJc 



Protein 



Structure 



OMIM 



PMC 



Journals 



for ; 



Boo> 



Clear 



About Entrez 
Text Version 

Entree PubMed 
Overview 
Help | FAQ 
Tutorial 

New/Noteworthy 
E-UUIities 

PubMed Services 
Journals Database 
MeSH Database 
Single Citation Matcher 
Batch Citation Matcher 
C finical Queries 
Special Queries 
LtnkOut 

My NCBI (Cubby) 

Related Resources 
Order Documents 
NLM Mobile 
NLM Catalog 
NLM Gateway 
TOXNET 
Consumer Health 
Clinical Alerts 
ClinicalTfiafs.gov 
PubMed Central 



0 Limits Preview/Index History Clipboard ^ Details % 095" 
Limits: Publication Date from 1995 to 1999 ^ arn ' ^ r C Q Pi 

Display Abstract ^ Show : 20 ^ Sort by i&jSendto rf fJifcCe^QJL. 



AH: 1 Review: 0 



□ l: Arch Neurol. 1999 Jun;56(6):673-80. 

Comment in: 

Ar ch . Neurol 1 9 9 9 Jun:56(61 :655-6. 

y NEUROLOGY 



Related Articles, Links 



Cerebrospinal fluid beta-amyloid(l-42) in Alzheimer disease: 
differences between early- and late-onset Alzheimer disease and 
stability during the course of disease. 

AndxeasenN, HesseC, Daidtf ssonP, Minthon L . Wal lin A , WinblajIB, 
Vanderstichcle H, Vanmcche len E. EkJPiIiQwK. 

Department of Rehabilitation, Pitea River Valley Hospital, Sweden. 
niels.andreasen@nllse 

OBJECTIVES: To study the diagnostic potential of the 42 amino acid fonn 
of beta-amyloid (beta-amyloid(l-42)) in cerebrospinal fluid (CSF) as a 
biochemical marker for Alzheimer disease (AD), the intra-individual 
biological variation of CSF-beta-amyloid(l-42) level in patients with AD, 
and the possible effects of differential binding between beta-amyloid and 
apolipoprotein E isoforms on CSF-beta-amyloid(l-42) levels. DESIGN: A 
20-month prospective follow-up study. SETTING: Community population- 
based sample of consecutive patients with AD referred to the Pitea River 
Valley Hospital, Pitea, Sweden. PATIENTS: Fifty-three patients with AD 
(mean +/- SD age, 71 .4 +/- 7.4 years) diagnosed according to the National 
Institute of Neurological and Communicative Disorders and Stroke and 
Alzheimer's Disease and Related Disorders Association criteria and 21 
healthy, age-matched (mean +/- SD age, 68,8 +A 8.0 years) control subjects 
MAIN OUTCOME MEASURES: Cerebrospinal fluid beta-amyIoid(l-42) 
level -analyzed using enzyme-linked immunosorbent assay-and severity of 
dementia-analyzed using the Mini-Mental State Examination. RESULTS: 
Mean +/- SD levels of CSF-beta-amyloid(l-42) were decreased (P<.001) in 
patients with AD (709 +/- 304 pg/mL) compared with controls (1678 +/- 
436 pg/mL). Most patients with AD (49 (92%] of 53 patients) had reduced 
levels (<1 130 pg/mL). A highly significant correlation (r = 0.90; P<.001) 
between baseline and 1-year follow-up CSF-beta-amyloid(l-42) levels was . 
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found. There were no significant correlations between CSF-beta-amyloid(l- 
42) level and duration (r = -0.16) or severity (r « -0.02) of dementia. Low 
levels were also found in patients with mild dementia (Mini-Mental State 
Examination score, >25). CONCLUSIONS: The sensitivity of CSF-bcta- 
amyloid(l-42) level as a diagnostic marker for AD is high. The intra- 
individual biological variation in CSF-beta~amyloid(l-42) level is low. Low 
CSF-beta-amyloid(l-42) levels are also found in the earlier stages of 
dementia in patients with AD. These findings suggest that CSF-beta- 
amyloid(1 -42) analyses may be of value in the clinical diagnosis of AD, 
especially in the early course of the disease, when drug therapy may have 
the greatest potential of being effective but clinical diagnosis is particularly 
difficult. 

PMID: 10369305 [PubMed - indexed for MEDLINE] 
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(57) ABSTRACT 

A method for diagnosing Alzheimer's di$CaSc(AD) is dis- 
closed. The method involves directly detecting the presence 
of a biochemical marker, specifically human glutamine 
Kynihe;*.tt, in bodily fluid, preferably blood or a Mood 
product The detection i* by *n immunoassay incorporating 
an antibody specific to human ghilsniuic synthetase. In 
addition, a method for distinguishing between AO *nd 
non-AO dementia is disclosed. 
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PROCESS FOR DIFFERENTIAL DIAGNOSIS there is currently no cure nr effective therapy available In 

OF ALZHEIMER'S DEMENTIA AND DEVICE dementia, as in all Other branches of medicine, Lhe certainly 

THEREFOR of a diagnosis has an imponant impact on the management 

MtaU) OF Trib INVENTION nf-l^i^l^f ^ t:in ? 01 ^ n" d V 

5 Uiuie is symptoms 1lr Ueiilmenl nvajhuJe and ihc hKt diugs 

lee present invenuon relates io a melbod for Uic diagno- (acciylchntinestcrase for (he temporary irnpmveinciir of 

Sis Of Alzheimer's dementia. (AD). The invention particu- COjmition and behavior arc now licensed by the \)S. Food 

lady telaies lo a process for quantifying die presence of at and Drug Administration. Other drugs ara at different stagas 

ieasL one biochemical marker associated wuh Alzheimer's of clinical trials: (1) Drugs to prevent decline in 

dementia. More particularly, the invention relates to ? point- 10 AD-DESFERRTOXAMINE, Al-CAR, anti-inflammatory 

□f-carc immunoassay which utilizes unique antibodies to dro gs, antioxidants, estrogen, (2) Neurotrophic factors: 

enable the differential diagnosis of Alzheimer's versus DOn- NGF, (3) Vaccine: die rrixnl most exciting report by SchenTc 

Alzheimer's forms of dementia. ct (Nature 1 9gy ; 4rtO;1 73-7) raises die hope of a vaccfoc 

for AD- 

BACKGROUND OF THE INVENTION -n,, ™Jfi,».„ «f *k * , 

* 1VA ^ The specificity of the various iherapjes thus require 

Alzheimer's disease, also referred tn as Alzheimer's " sophisticated diagnostic methodologies, having a high 

dementia or AD is a progressive neurodegenerative disorder degree of sensitivity for AD, in Order to insure their success. 

that causes memory loss and serious mental delerioralion. Currently theft are a mullitude of tests available which 

Diagnosticians have long sought » means to definitively Aid in Ihe diagnosis of AD. However, the only true existing 

identify AD during the lifetime of demented patients, as diagnosis* madebypamolotfeexammnticuiaf postmortem" 

opposed to histopathologic** examination of brain tissue, brain tissue hi conjunction with a clinical history of demen- 

which IS the only present means available for rendering an tia. Ulis diagnosis is based on the presence in brain tissue of 

ultimate diagnosis of AD. AD is the most common form of neurofibrillary tangles and of neuritfc (senile) plaques. 

dementia, accouniingfor more than half of ill dementias and which have been correlated with clinical dementia. Neuritic 

affecting as many as 4 million Americans and nearly 15 plaqnes are made up of a normally harmless protein called 

milhon people worldwide. Dementia may start with slight amylcrid-het-V Before neurons begin to die and symptoms 

memory loss and confusion, but advances with time reach- develop, plaque deposits form between neurons early nn m 

m £ ***** impairment of intellectual and Social abilities. At the disease process. The neurofibrillary tangles are in t emeu - 

age 65, lht> community prevalence of AD is between 1-2%. ronal aggregates composed of norma] and paired helical 

By age 75, the figure nses to 796. and by age S5 jt is 18%. filaments and presumably consist of several different protein 

The prevalence nf dementia in all individuals over age 65 is " The internal support structure for brain n^Uruus depends on 

8%. Of those residing in institutions, the prevalence is about the normal functioning of a protein called uu. In Alzhe- 

509^, at any age, imer's disease, threads of Lau protein Undergo alterations that 

The social impact Of this disease is enormous, caused by cause them lo become twisted. The pcurohiSlopalhologic 

the burden placed on caregiveTs, particularly in the latter 35 identification and counting of neuritic plaques and nen- 

slages of the disease. The substantial economic costs are rofibriUary tangles requires staining and microscopic cram?. 

largely related to Supportive cue and institutional admis- nation of severe I brain sections. Ho wever, the results of this 

sion. The rapidly increasing proportion of elderly people in methodology can widely vary and is time-consuming and 

society means that the number Of individuals affected with labor- intensive, 

AD win grow dramatically, therefore finding an early aceu- ^ Given the ability of both current and prospective P har- - 

rate diagnosis and a aire for AD js becoming an issue of macological therapies lo forestall and/or reverse the onset 

major importance world wide. and/or progress of Alzheimer's dementia, an early diagnosis 

When an individual is suspected of AD, several recom- or AD will assist to better manage the care of patients. There 

mended teals arc performed: (1) Mini Mental Slate Exiimi* are many cases where iiOn-AD dementia could be confused 

nation (MMSE)— an 0fi5cc-ba«d psydiomelric test in the 45 with AD dementia. Such examples include small, undetected 

form of a Functional Assessment Questionnaire (FAQ) to strokes which temporarily interrupt blood flow to the brain, 

examine the scale for functional autonomy, (?) Laboratory Clinically depressed patients or those with Parkinson's 

t^sts— complete blood count, measurement of thyroid stimu- disease can also experience lapses in memory. Many older 

luting hormone, serum electrolytes, serum caMuni and people are on a Variety of medications which as a side effect 

glucose levels, (3) Neuroimaging— most commonly used is so may, alone or in conjunction, impair their ability to perform 

computed tomography (CI) which has a role in delecting cognitive tasks. 

certain causes of dementia such as vascular dementia (VaD), Thus, if diagnostic techniques for the early differentiation 

lumur, normal pressure hydrocephalus or subdural of AD could be provided, physician's would achieve an 

hematoma. However, rjcuroimaging is less effective in dis. enhanced ability lo prescribe appropriate intervention at an 

tinguishing AD or other cortical dementias from normal 55 early stage in the pathogenesis of this disease 

aging. In primary care setting ^me suggest that CT could Various biochemical markers for AD are' known and 

be limited to atypical cases, but others recommend routine analytical techniques for the determination Of such markers 

^ ° VCr * ma&l ™ Qf dcmeuUa - "iwdto- "biochemical marker or "marker protein" refers 

while Alzheimer's is the most common form of dementia, 6 q to any enzyme, protein, polypeptide, peptide, isomeric form 

accounung for at least b0% of cases, diagnostic procedures thereof, inixnunulogicaHy detectable fragment thereof or 

for deiermiiung the exact cause of dementia, -among more other molecule that is released from the brain duiin-'lbe 

uSanSOo^rjm species, is difficult at best. Funhemiore, the course of AD pathogenesis. Such markers include bm are 

currently performed tests are inadequate in differentiating not limited to, any unique proteins or isoforms thereof ihM 

AD from other types ot deoienua. w m particularly associated with the brain. 

In cumpanson lo other disease ireas, the licld of dementia GJulaminc synthetase (CS) is recognized as an aslrocytc- 

rftra questions concctmng the value of diagnosis, since specific enzyme involved In the regulation of ammonia and 
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gJulamafc ^metabolism ihat is over-expressed following brain diagnosis and differentiation of olhar dise ayes. 'Jhi.s is done 
Vo^i^SS ¥ r MarUacX-Hcm^dw, Brain by use of « t |ise^ -specific biochemical marker, glularmQe 

fhnwA ? *\+ ? MU u U5 ° D thc > cI / l aiCal ro ' c or synthetase (GS) and its respective photoaffinily label, or 
ghiijuume synthetase have been /foiled- ftinncrsea and labeled antibody speciEc for GS, al GS's biudiay site The 
Haley (Pioc Nail AcBd Sci USA 1992j89:ll94S0 found s '937 j.aJcul focuses on ex^ing ttriibKtoinaTfluid (CSF) 
lOOiiomenc proiein in 3ft of 39 AD cerebrospinal fluid If) deteel the presence of a phtitoaffinily labeled or libeled 
(CSF) Samples, 'ttirnani ei aL (Arch Neurol 1999:56(10) anybody, nucleotide binding protein and correlates t Q e stlb- 
:1241) describe thai the concentration of GS in lumbal CSF Sequent level with the presence of AD- Haley teaches a 
of patients with AD is increased sigoificanlly but noospc- variety of inimUoo assay techniques to accomplish Mich a 
cifically (i.e. alio iucrvascd in VaD, schizophrenia and ALS). jq method. WhiJe Haley hypothesizes regarding the prophetical 
On p.l2d4, the left-hand column, Tiunani slates that GS was utility of diigoosuc methods which use blood as a sample 
not found in serum, and further Suggests that a monoclonal and/Or polyclonal 

Neuron-specific gamma -enolase (NSHyy) and S100B antibody immuno assay could be developed, he nevertheless 
proteins, abundant in the brain, are also useful markers for ^aite lo redu.ee either to practice. Thus, the '937 patent is Only 
assessing the extent of braia damage: NSfJyy for neuronal >s useful in teaching a diagnostic test which utilizes cerebrospi- 
damage and S\0i)B for astrocyte damage. Concentrations of &ydL Obtaining a sample of cerebrospinal fluid entail* 

NSH and 5100B proteins from cerebroconical regions have invasive techniques quiLe uncomfortable to a patjent aod 
been examined by means of coayme linked immunosorbent requires a lengthy period of time to accomplish. In addition, 
assay (ELISA). The levels o C these proteins in frontal cortex (he onlv polyclonal and/or monoclonal antibodies suggested 
of AD patients were found to be significantly elevated (Kilo 20 ^ v Dalc y toos * htLy iu& a specificity in sheep brain GS as 
et ah J MoJ Neurosci, 199l;3(2);95). Aciirated astrocytes Opposed to a tmniAn recombinant form of OS as instantly 
over-expressing S100B have been intimately associated disclosed herein. 

with the neurilic p-amyloid plaques of AD (Sheng ct al. J T " U.S. Fat. No. 5 r 506\lG7, Roses et al. describe meihods 
Neurosci Res, 19943 9:398, Mrak et al J Ncuropalhol Exp for diagnoaing AD involving the detection of an apcJipo- 
Newol 1 996;5*273). ^ protein 12 type 4 (Af>oE4) isuform or DNA encoding ApoE4. 

There are a number of different potential uses for bioni- 7^ m6lnflt ^ cm Use blood samples and are analyzed by an 
axkers in AD evaluation, and each use could involve a unrnuno chemical assay. The blood sample is optionally 
different marker or set of markers. Such uses may include, combined with a reducing agent to reduce the disulfide bond 
but are not limited lo, the use of a marker to distinguish AD in cysteine residues to the corresponding re active sutfhydryl 
from other causes of dementia; distinguishing dementia 30 fi^ps. Roses et al further describes a kit for detection of 
from the uon-palhological effects of aging; monitoring the ApoE4 isoform. Hie lest is based on the differences in 

progress of the disease after clinical symptoms become mc VOOM acid sequences of the three major ApuE isoforms. 
apparent; utilization of a surrogate to monitor the efficacy of The lest is not specific for human GS nor does it have 
the forthcoming therapies for AD; and isolating markers sensitivity in differcDti*Uy diacnosing AD Versus non-AD 
which have utility as risk assessment factors for AD; and 3$ dementia, 

identifying botb the earliest biological changes occurring in Turn mi et it (Arch. NeuroL, (1999) 56, ppl241-l246") 
the brain and other changes that occur as the disease examine the levels or OS in CSF and the examination of 
progresses. Ideally, it would be preferable to isolate a single serum in order lo deiermine whether GS is a useful bio- 
marker to fulfill all requirement with a high degree of chemical marker in the diagnuMs of AD. Analysis is by an 
sensitivity and specificity, however this may be an unrca- -40 ELISA ulitiidng a biolin-iabeled munocJona] antibody 
sonable goal. Any individual marker needs to be assessed by direcied ayainst sheep braiQ GS. Nnrmai ranges of GS 
sensitivity, specificity, reliability and validity for the type of concentration are reported as 4 p^M.Jn human CSF and 36 
clinical situation to which it is meant to apply. A marker pgAnL in human serum. The samples of CSF in AD pauenis 
which is poor at distinguishing AD from other causes of nrc elevated with a mean level of G$ concentration of 20*12 
dementia, could nevertheless be an excellent marker for 45 Pg/rnL> with ALS patients at 13 ±13 pg/niL, and vascular, 
monitoring the progression of the disease process or the dementia (VaD) patients at * mean ejev&(uj level 13±7 
response to therapy. p#ml_ Vascular dementia and ALS paiienLs »how a slighlly 

With regard to diagnostic devices, mc clinical evaluation lower increase. Patients with AD are measured with mean 
and use of pointK>f-care tests utilizing biological markers arc i cv els uf 111*53 pg/mL in serum. However, patients with 
valuable took for evaluating risk, monitoring disease pro- So amyotrophic lateral sclerosis (ALS) and vascular dementia 
gression and guiding therapeutic interventions, Tlw advan- P rti * tl1 w* 10 mca u elevated levels ul 116*62 pg/mL and 

tages which flow from the use of biological markers as 7 ^*59 pg/mL in serum, respectively. Thus, no de6nilive 
diagnostic took include strengthening the certainty of the diagnosis legarding AD dementia or differential diagnosis 
clinical diagnosis, distinguishing AD from other causes of between AD versus non-AD dementia could be elucidalrd 
dementia, and <ntajitirying the severity of the disease and 55 fr0Tn Jissays. 

rate of progression. In addition, tests using biological mark- Gunnersen and Haley (Proc. Natl. Acad. Set (1992) 89, 
era should be rapid, iion-inVasive, simple to perform and ppl 1949-1 1953) provides evidence of OS detected in CSF 
inexpensive. of patients with AD but not in thai of healthy control subjects 

What is lacking in the art is a relatively non-invasfvc ° T controls with other diseases. The other diseases under 
method and device therefore effective for definitively diag- co conriaeratioo are epilepsy, ALS, and Parkinson's. Patfcnis 
nosing Alzheimer's dementia id living patients. 0r Ptck's disease in addition to AD do show 

Additionally, a definitive method of assessing the tisk of posiUvc results, meanwhile AI^ paiienls do noi show posi- 
develtipfng AD is greatly needed. tive results, indicating CiS is spocific to AD, As with oiher 

DnscRimoN or 'hie priou art 6i SSt^'St/Jr' **** fiS m 

AU,t ^ L /i°i' f'l 45 '" 7 , 1 . 0 HilCy tCac !! cs 1 mcUl0d tor lhc Generally, mM t scicnlific pipe lend to fiieu. on Ihe 

(Jisgnoais of Al3Jic 1U i« s disc.se. «s wcU « a me*ns for lhc pepiidc, (l-amyloid, since it Is postulated lo be a major 
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determinant of Al) ibis is supported by the observation that It is a MjJl farther Objective of the invention in provide a 
certain forms of familial AD mutations result in the over Lcsi Ml for ihe diagnosis of AD comprising a nou-invinsive 

production Of 0-amyJoid, particularly the longer form (1-42) poinl-of-care test which ran he performed UliJizioE a Simple 

which aggrc&MH more readily than ihe .shorter: form. Hen- comprising blood or *oy Wood produci 

- slcyci*l.(rroc.NaQ.Acdd^ 5 * T, • , . 3 . P ro ™ K - 

ermine the neurotoxicity based n.i free radical generation , 0Uief ob ' ecIS f d *^»<J*A** °' mv^tiun will 

hy the peptide ^amyloid in it* aggregation State. Several bcco * c VP**" from the following description taken in 

synthetic fragments of the peptide are tested for resulting Conjunction with the accompanying figures wherein are Set 

neurotoxicity. Baaed on the lac| (hit oxygen seems to be a ^ Jl1h > b * way^of illustration and example, certain cnibudi- 

rcquircmcnt for radical generation and u^idamite synthetase mcnts of this invention. The figures constitute & part of this 

and creatine kinase enzymes arc oxidatian^sensilivt; 10 specification and include exemplary embodiments of the 

biomukers, the inactivalinn nf these enzyme* arc utilised us present invention and illustrate various objecLs and features 

indicators of active attack on biological molecules by these thereof, 

fragmented p-arnyloid aggregates. 

U^n^A... nRiEPnES(»ipnoN of the rgures 

SUMMARY OV THE INViiN'iHON is 

The present invention relaics to a method for the diagno- ™?' ° f & ^^ y si f ific& ? 1 valufiS 

sis of Alzheimer's dementia (AD), particularly to a method nLvfii^wiT ^ * ^ ° f r 

for diagnosing and differenh^lm/Aty^er's demeng'a J imcaUy evaluated as suffering torn a form of Alzheimer* 

from other forms of dementia by testing for the presence of mcn ^ . 

specific biochemical markers for Alzheimer's disease in 20 2 k * COuipariion of statistically significant values 

bodily fluids, particularly in bjood, blood products, urine, for GS ' NSE ^ Slw m me Woud of * ^ort of patients 

saliva and the like. Tbc mventtoo further relates to a process clinically evaluated a* differing from a form of non- 

for quantifying the preseoce of al Ie-asi one biocncmicU Alzheimer's dementia; 

marker associated with Alzheimer's dementia. More FIG. 3 depict box whisker plots of GS relative In age in 
particularly, the invention relates to a point-of-car* immu- w healthy indivi duals, 

noassay which utilizes unique antibodies to enable (he 

differential diagnosis of Alzheimer's versus non- DESCRIPTION OF THE INVENTION 

Alzheimer's forms of dementia. lne milkws whidl m ^ ly ^ aaord3ng to mc mtthod 

The present invention relate* to methods and EUSA of the invention are released into the emulation and may be 
system for diagnosing, subtyping and moniioring Alzhc- - 30 present in the blood or in anv blood product, for example 

inter's discmo. The invention is based un the discovery r ha r plasma, serum, cytolyzed blood, c.g, by treatment with 

S100B, NSByy aoo* OS yrol cms are released from the brain hypotonic buffer or detergents and dilutions and prep an- 

and can be delected in body fluids Outside the brain. lions thereof, and other body fluids, c.g. CSF, saliva, urine, 

The generation and purification of recombinant human lymph, and the like, hi another preferred embodiment the 

GS are described. These CS proteins may be used to concentration of the markers in CSF may be measured, 

generate monoclonal or polyclonal antibodies thai, in turn, The terms "above normal" and "above cut-off arc used to 

can be used in immuno^ys, wherein they enter into an ^ to a levcl of a ^ ^ ^ ^ ^ lcVcl Qf 

immunoreacuon which can be raomiorcd and/or quantified (he niAikcr observed in normal individuals who are not 

to detect Qrcubtinfl GS ptotem m suspecLcd individuals. undergoing a cerebral event, ie. brftin degencrauon or 

Alternatively, the GS protein themselves may be Tised m atf0pLy . For mmc maikcis vcry ]ow feVDU of ^ ^ttet 

immunoassays 10 delect orojlatinfi autoantibodies in such m *y bc preScnt nonna] j y in ^ iodividual's blood. For other 

indmdu^ls. The occurrence or A^cimc^ dementia is maikcr5 according to the invention, delectable 

chaiaclensed by the recogmuon of M of a pailicukr lcvcLs may bc m - m blood ^ 

biochemical marker m bodily fluid, said levels cortelaung to tetms indicalc a lcvcl ^ k ^ft^jy 9bovo ^ aomil 

' ^^ff^"° f ^""f* tonenUL symptoms as lftV ^ foimd ^ ^vidu^ls. The term "^nificantly" 

qnanhaed by MMSE wstinft. As a nsk lesl, the or "^^u^y ^ifi^r refers to statistical significance 

i^itwDrfieveUofsnchmail^ and ^^jjy mcan& 4 two standard deviation (SD) above 

S H^r nl ^^T'^™! 0 ^^ a T 6nlA ™^ or h ^ coocntation of the marker. The assay 

me magnosuc capability afforded to the skilled practitioner. mc(hod by ^ fo, ^ marfcer ^ / 

Apcoidmgly ( ii is an objective of the instant invention lo carried out must be sensitive to bo able to detect Ihe level of 

provide a relatively noninvasive and highly sensitive the marker which is present over the concentration range of 

method for the definitive diagnosis of Alzheimer's disease. interest and afeo must bc highly specific. 

[t is a further objective of the invention to provide a The three markers which were compared to evaluate their 
method which includes analysis of at least one body fluid or ss va ]ue as a diagnostic tool are proteins which are released by 

a patient to determine the presence of at least one marker specific cells in the brain as these cells become damaged 

mdicatrve of AD v 5 non-AD dementia. during a cerebral event. These markers, e.g. proteins, can be 

li IS a further objective of the instant invention to provide cirher in their native form or they may be immunologically 

antibodies specific to neuronal related proteins, as identified detectable fragments of the proteins resulting, for example 

by ihe method of ihe current invention. ft by proteolyuc breakdown. By "immunologically detectable" 

It is a still further objective of the instant invention to is meant that the marker fragments contain an epitope which 

provide an immunoassay effective for the recognition of i* specifically recognized by antibody reagents used io the 

neuronal specific proteins in one or more human bodily assay. 

^ uiJs ; The markers analyzed according to the method of the 

It is yet another objective of the instant invention to <J5 invention arc cell type specific. The enzyme cnolasc caia- 

providc a purified monoclonal antibody specific for human lyzcs the intcrconvcrsion of 2-phasph.Qglyccratc and phos- 

glulaminc synthetase. phocnolpyiuvitc jn the glycolytic pathway. The CnzyinC 
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exists io fltf*e isopioitins each Lhc product of a separate Jhc exact mechanisms leading lo increased OS cuurai- 

gene, lie gene Joci have been designated ENOl, HN02 and iration in OSK remain nakaOWD. Over expressioo of GS in 

t£NtJ3. ihe g ene product of KNOl is th* nun-neuroua.1 rtaciivc astro wlcs and subsequent re J ease into loe cxtracel- 

^ cnolase (NNK or a), which is widely distributed in various lular space was proposed (Tuwai et al, Arch iNTcu.ul 

xnamnjaliau tissues. "J tie gene product of I£NU2 is the 5 UW56-1?41) 

^± i?^ ^ .° f W , ^ h ** ko * In • ccEtemplLed embodiment of lhc invention 

I* tx^vc enzymes «e foul as homo- or helerodperic ,„ ptesClltltion wi* rxwdhjc sympuntt of AD Li analysed 
«vtonu composed nt Ihno imr» u?n logic*Uy dulmrf accordiDfi , 0 lIle ^tioa. SUbsoqntriy. some period „r 
SUbumB* a, p «d y tad, nbuntf (a, P and y) has a ^ af^pre^Uon. for Simple, about 3-6 mU nlhs after 
molMUtar wevM of 16 44 kDa ana 46 kDa n*pcc- U^firstprfsenUtioo, a^nds^i, taken »nd an d r -d 

according to the invention. The data can be Used to diagnose 
The ay and yy enolase ixofYums which have been desi£- 15 AO. rule OUl AD, distinguish between AD and non-AD 
luted as neuron Specific enolase each have a raoleculai dementia 

weigh, of -80,000 DaUon ft J, M been ahown thu NSB , £Ve) o( - lny on6 nr a)) n( , hrec - fic 

5tS.J2^f A ^V Cl ^ ^ NSE , ft ? m M cme «ingfe ««.,*, allhou^h one or more individual 

d»m« S «d I cerebral tewe into Ibe CSF and blood circnlauon 20 mi|kers c&11 te measured o£ samj) , e . By k 

SS!WJa1f3^ -,,,W ~ WSB1,,44 r e«^ yfl U« SU cba3bV>odo,CSr P Ai I 4 msA L Cm 

** he mea/aired with one assay device or by using a separate 

The SI 00 protein is a cytoplasmic acidic calcium. binding assay device for each marker in which case aliquots of the 

protein 1 found predominantly m the gray matter of the hram, .<ame sample can be used. Tt prefeircd lo measqre each of 

primarily in aslrogljaj and Schwann cells. The protein wdsta 25 up to the three markers in lhc same single sample, irrespec- 

in several honiodimeric or heierodiiiicric isnforms con^fet- live of wtieihcr the analyses carried out Jn a single 

ing of two immuooIogicAliy distinct subunits. Al (MW analyucal device or IE separate devices so that the level of 

10,400 Datton) and B (MW l0/;00 Dalton). Tn the central each marker simultaneously prescil t j n a ^glt sample can 

nervous system (CNS), homodimer ,S100 R— B (2l,00() be used to pa-vldc meaningful data. 

Dalton) ^tator SlQO Al-B (20,900 Dalton) con- 30 ^ pir ^ nc£ of M0|l markcr k dctcnniQ&d ^ ^ 

i ;v°Z l % ° f ^Tt 11 b l0 ° ^ V H d ; n , S^ 5? bodi ° 6 ^c^-^ of memidm and detect ^edfic 
1983;6:419 Zuniuer et aL JBram R« Bull 19^:37:417). ^ ^ Mch ^ te K ™ iVB JJJ 

Since a high percentage of S100B ^ found in the brain, a suitabk direct or indirect ^™i£K^^ni^ 
cer^l T ^^rT^rtS^7f 35 ^ ««• which axe coxnmercidly available doten^oe the 

minutes (U«l, ^ J- Qin Chem 1989^5:1942). Related u* inVenlioa. The a^ays may be competitive assays, JLd- 
incasurcments of S100B .erum I^k are useful to monitor ^ ^ ^ ^ Jly ^ ^^cd from K 

the course of neurologu: damage. Of well-known labels such as raoUoimmiHO assay, fluot^iTl 

Glutamme synthetase (GS) is a ubiquitous enzyme that ^ Or chemiluminesccncc immunoassiy. or mimuiioJPCK lech- 
catalyzes the /01'-depcnd*nt conversion of glutamate to oology. Extensive discroion of the known immunoassay 
gluiamine u£ug ammonia as the nitrogen source, GS is techniques is not required here since these arc known lo 
present al high concentrations in liver, muscle, Jcidney and those of skilled in the an. See Talcahasbi et al. (Clip Cbcm 
brain(De Grootcl al Biochim DiophysAet* 1987i908:231). 1999;45(8):]307) for S10CB assay 
GS m me human brain is an astrocyie-specific enzyme Ailh.ugh not limited thereto, the immunoa^ay method 
^ ^ "T 1 " c ?™2^P°>^y u^OiutT ustan. ex^ple, comprised a double J^ycr 
S^cS n ZZ TT T * WDm !: ^ ELJSA ft * mewurinj the level of (he marker 

o*£ rc ^ ^ 7 * nolcins in the sample. According to ibis method, one of the 

anlibodivtf is a "capture" antibody which is immobilized 
Senile plaque^dense regions of die brain of patients with SQ onto a solid-phase, and the other is a "detector" antibody 
AD reprcscni environment of elevated oxidative stress laid which in hibeled with, for example, an enfcyme. The dotector 
ihaiprotemmmebrajnofpaiientswithADismorcoxid^ antibody binds to marker protein bound to the capture 
than that of connols. Revive microglia cileusively present antibody to form a sandwich Ktruclurc. For each assay of the 
with senile plaque regions have been proposed as a source three markers, oiaiker protein standards are used to prepare 
of oxyradicais m the brain. £S a standard or alibrntion curve of absorb ante vs enatker 

Inrce distinct types of (i$ have been known: GSJ, GSU protein utmceniralinn. This melhud is of importance sini*, in 
and GSni. Gcqcs for GSI and GSIH have becg found in addition to the advantages of thu preferred embodiment, the 
bacteria. The human GS gene belongs to the GSU type added markers, NSE and SJOOti, Axsisl in indicating *u 
(Brown al. J Mol Evol 1994:38:566). GS in the brain is on-going destruction of neurons andmomm riiig -n.i. f.w.^rt 
thought to exist as an u cum eric structure with a molecular co m ^ c brwin, respectively. 

weight Of 360,000-400,000 Daltons (Tumam ot al. J lmmu- The assay methods used 10 measure the maikcr proteins 

nolMclli 199^188:155). However, in blood circulation the should exhibit suJEcicnl sensitivity Ui be able to measure 
protein is thought to be in the monnmcric form with MVV each protein over a concentration range from notmal values 
44±1 kDa (Bofcsha ct al. J NeUxochcm 20(K);75:2S74). High found in hcallhy persons lo elevated levels in sick DCOplo 
concentrations of GS were reported in lumbar CSF from AD « i.e. 2SD above normal (-cut-oft) and higher. For the GS 
?^ a ^ ( GuiinCRScn ^ d H ^y> l, ~ c **m Acad Sci USA protein, the cut-off-0.022 nc^nl, N$£-8,34 nc/ml and 
199^89:11949, Tumani cl aj r Arch Neunil 1999^6:1241). SlOOB-0 02 ng/ml 
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"ihc assay may be carried out in various formats, includ- (R'f) on a orbital sbafcer. After washing TMiJ substrate 
ing a microliter plate formal which is preferred for currying solution (Sigma) was added. After 5 minutes incubation at 
om ihc assays in a baLcb mode. The assays may also be RT in dark, the reaclion was stuped with J M Ji-SO,, and 
_ earned nut in automated analyzers which arc well known in optical density was read m 450 did. Selected positive cul- 
Lhe art. Another assay format which can be wwfd according 5 lures were subjected to cJooiog by the limiting dilution 
lo the invcnlxon is a rapjd manual test which can be method as described by Fuller ct al. (see above reference) 
administered »i (he point-of-cate at any location. Typically, UUSAscreen ing md cloning procedures were repe at ed Until 
such devices wiU provide a rcsuJl which is above or below cujmro stabiht v and clonahty were obtained (2) Screcnine 
a cut-off, i.e. a semiqiiAQtitative result. EUSA-2: in the second method, monoclonal antibodies jn 

Expression of rhGS and Isolation Of Monoclonal Antibody: id the hybridoma culture supernatant were captured via goal 

In order (o Isolate an antibody with specific binding anh-moiut feGsc* (J^^ 
properties for human Glutamic Synthetase (human reconi- on the solidphasc of EUSA plate. Afler 7 hourincubaUon at 
binant GS or rhGS) cDNAof the rbGS was purchased from 37* O, Uic plate w*« washed as foi incthod-1 Ihcn bioti- 
Al'CC. Ine fuJJ length of the rhGS open reading frame nylaterf OS (prepared usiog Biolin Labeling Kit from Boc- 
(O1U0 was obtained by PGR and sub-cloning in pKl?ba 15 hringcr Mannheim following Ihc manufacturer's 
(NdeVSbol). ihe construct included a poly-hisddine lag al recommend ition) diluted '/&>» dilutions in PBS with 0 59& 
the N-lennini of the rhGS OKF and no extra sequence at the BSAwas added to each well, Alter 3D minutes incubation a t 
C-tcnnini. The protein was expressed into Escherichia coU RT on * shaker, plate was wished and HRP-conjugatcd 
vy-l <P^3> allowing techniques described by Listrom et streptavidin (Boehringer Mannheim) at i/iu,(juo was added 
al. (BiQcbcm J 1997^328:159). The ptcparation of crude 20 and incubated far 30 minutes at RT. Aflci wash™ TMB 
cellular extract as well as wtubilizilion of insoluble cypres- substrate solution was added and reaction was read as for 
sjon products consisting in urca/alkali treatment Was mcthod-1. 

achieved following the method of Moreno et al (J Camp To develop an HUSA assay, two clones designated as 1G3 

u ^ y4 ^ 3SO:;uSt 0- Affinity purificAijon was performed and SG4 were selected these clones were deposited, in 
by Ni-NTA chromatography inflowing the supplier's rcc- 25 accordance with the Budapest Treaty, with the American 
ommendaliDns - jype Cult^e Collection, 10801 University Blvd., Manassas. 

Preparation of Monoclonal Antibody: Va. 20110-2209 on Apr. 25, 2001 under Accession Number 

Ihe monoclonal antibody of the present invention w*s PJA-333i> and PTA-3340 respectively. In accordance with 
produced by the polyethylene glycol (PEG) mediated cell 37 CFR 1.80S, the depositors assure ll«t all restrictions 
fusion method. 30 imposed on Ihe availability to the public of the deposited 

reparation of iwuiunocyles: materials will be irrevocable removed upon the granting of 

Balb/c mice, a strain with 11-2* haplotypc from Charles a patent. 
River Canada, St. Constant, Quebec, Canada, female, 7-9 production of monoclonal antibody, 
week old, were immunized with the rhGS emulsified in an The GS-spccihc monoclonal antibody was produced 
equal volume of either Freund's complete adjuvant (WA) 35 using ascites. Ascites Were produced in Balb/c mice prcvi- 
for the first injection and then in Frcund's incomplete ously treated with 0.25 ml pristanc bv kjecung intrapcrilo- 
adjuvant (FJA) for subsequent injections at 2M weeks ncally with 1-5x10-6 hybridoma cclh> in 0.25^0.5 ml PBS 
intervals with 25-100 w of OS. linmunizcd mioc were P H 7.4- Ten to 14 days later, ascites wcr c collected, llic" 
sacnliccd 3H days aflcr the final imrnitnizatwn, given either monoclonal antibody from ascites was purified on affinity 
lotravcnousry and/or inliar^ritoncally, in phosphate buffered 40 column(ProleinG, AVI DAL), using known procedures. Ihc 
saline buffer (PBS), pH 7.4. purified monoclonal antibody was used Tor mimunchcmical 

Preparation Of Hybridoma: studies. 

Spleen cells from the mice immunized with the GS Polyclonal Antibody Production And Purification: 
protein and the Sp2/0 cells were fused in tho presence of Goats were immunized with biweekly 250-500 ^g intra- 
42% PUG according lo the method described by Fuller, $A, 45 muscular and/or subcutaneous injections of purified rhGS 
Takahftshi, M and Hurrcll, JGR (Preparation of Monoclonal emulsified in Frcund's adjuvant. Titer was monitored rou- 
Antihndics: In; Susubcl y\ Brent fl. Xingston R., ct *L P ods. tinuly by scrcemng scrum by a halfnsanuVieh HUSA Poly- 
Current Protocols in Molecular Biology. New YnnV Greene clonal antibodies (PAb) specific for GS were subscquendy 
lniblishiog Associates, 1987; Unit 11). The resulting fused purified fri>m goat serum by affinity purification using 
cells were suspended in the HAT selection medium and so cyanogen bromide activated scpharasc-4B (Pharmacia) 
plated onto four 96-wcll plates which were prosocded with coupled to recombinant GS. Tnc purified polyclonal anti- 
feeder cells, peritoneal exudate cells (PEC), as described by bodies were dialyacd agninst 10 inM PBS, pH 7.4 cocdcti- 
Fuller et al (sec above refcivjiee). trated by nlirafiltniiion and stored at -20 H C. 

Screening of GS^pedfic Aru^c^y'Soexotmg Hybridornas Diagnostic Assays and Detection of GS in Biological 

Ihe screening of hybridnma cultures wore carried out in 55 Samples: 
two methods. (1) Solid-phase Hi JSA^crccnizn; HUSA 1: Another purpose of the present invention is to provido 
Confluent bybndonja culture snpernatants were added to reagents forusc in diagnostic assays for the detcclion of G5 
iJ6.wcll roicrotiler plates (NUNC MaxiSorp, G1BCO BRL) from individual offering from AJrJicimer's disease 
coated with rhGS al 2^gfoilin 100 inM carbonate buffcr^pH In one modo of this cniboclmLCni, GS of the present 

^' - ^" bl ^^ MlMWCIcbto< ^ bybo ^ cwrm 60 invention ™y be used as antigens in immunoassays for the 

aJbumm (BSA) in PBS, pH 7.4. After washing the plaic with detection u! those individuals suflcring from AD 'ihc 

PBS containing 0.fH5% Iwcen 20 (WB), 100 pL eulrure pmlein, GS of tho present hr^'enuon nwv be Usui in any 

Supernatant* containing (he monoclonal antibodies were immunoassay system know in the art including but UOt 

incubated with the immobilized anli E cn for 1 hour at 37° C. limited to: radioimmunoassay, cnzymc^linkcd iromunosor^ 

After washing, peroxidase conjugated goat anti-mouse I^G « bent as^ay (EUSA), -sandwich" assays, precipiun xcaeUons 

Qackaon IrnmunoRcscra-eh Ub, Inc.. West Grove, Pa.) was gel diflusion immunodi Itusioa assay, agglutinution assay 

added and incubated for 30 minutes at room temperature llunrcsccnl immunoassays, protein A or G immunoassays 
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and immiinoclccirophoTcsLS frSSays, According lo the presenl All rtffercocc values arc reported iLi mean +2SD 'Ihe 

invention, monoclonal or polyclonal antibodies procured reference v* m( * Tor tbc three markers ire: GS-0.U22 ne/ml 

against hurnjn GS arc useful in an immunoassay on samples NSif-«34 ngftnl and SlOtKO.02 ilfi/ml 
Of blDOd Or blood products such as Scrum, plasma or the Iftc. w „ le 1* wee V j - 

-ay be determined by utilizing a sing], monoclonal „fr ^Ji" 6 ™ 1 ^ ° nt ' 
body or a plurality of monoclonal anb'bodics, sin-Jy or ^ AN> ^ >A * i Qr W> *SSI,y. anUbndy reagents and cadi- 
combined, which are specific against human clulamine °!; ilor C' c - lewinbinanl human CiS) Were produced at Syn-X 
synthetase. Miaraia, and KJJSA assay Was developed as desd&ed 

The amibodiss can be used in any type of iuiwuuuassay. 10 ab0Vc - 
Tbk includes both the iwn^sile sandwich assay and the ^ k° x vhiskcr plots in HG. 3 depict the analysis of 
single site immunos^twiy of the non-competitive type, a* Serum concentrations of (JS protein in bcaUhy individuals 
wcJl as in traditional competitive binding assays. ' categorized on the basis of age Interestingly, tho individuals 

Particularly preferred, for ease and simplicity of in their show significantly higher levels of GS in blood 
detection, and il£ quantitative nature, is the sandwich or 15 k COinpnrison to the other you u g« age groups. However, 
douhlo antibody assay of which a number of variations exist, mean GS level in Wood of individuals 70+ go down 

aJl of which are contemplated by the present invention. For similarly to those observed in thftir 2(rs and AO's. A simi'lur 
example, in a lypieal sandwich assay, unlabeled antibody is pattern is observed with SlOO protein. On the other hand 
immobilized on a Solid phase, C.g. microtiter plato F and the age distribution of NSE serum concentration is different 
sample to be tested is added. After a certain period of M from the other two markers in which sigmiicanUy hi^cr 
incubation to allow formation of an anLibody- antigen concentrations were observed in the age group Of 14 to 40 
complex, a second antibody, labeled with a reporter mol- years. 'IhOrC was no relationship of serum levels of these 
ecule capable of inducing a detectable signal, is added and three proteins to sex. While not wishing to be bound by any 
lOCUbation is continued to allow sufficient time for binding particular theories, il was hypothesized thai those in their 
with tnc antigen at a different site, resulting with a formation 25 60'a wim elevated 0$ (and/or Si 00) an? indeed already 
of a complex of antibody-antigen.lal>eled anUbody. 'lhe developiiVe brain deterioration, and such mtf vitals m fceir 
prcance of the antigen is detennmed by oblation of a 70'sbccomc cWiicd as"paiienls" andrcrnaimng so-called 
signal which may be quantified by comparison with control "healthy" mdividu al* are weU fit health-wise and show low 
samples containing known amounts of antigen, levels of these protein markers. Thus, il was concluded Uial 

Clinical Studies; . focusing Upo Q OS levels in the 60'fl age group is especially 

Aprospccl 2 vc observational pilot study was carried out at valuable as a diagnostic for risk- assessment studies 
three geriatric cJinics. llic study evaluated 38 patients who Of the 24 MMSE-based AD serum s&mplcs 20 were mild 
came to the clinic, wherern Mini Menial Stale Examination AD cases, and 4 were moderate (See V1Q. 1), JTk> sensitivity 
examination and other routine tests were givvn. Of of the three markers, ie. GS, N$E and S100B were 100% 
those, 24 ware diagnn.«d as AD and 14 with Other types of * 33% and 8fc respectively, lue GS level correlates well with 
dementia other limn AD. The mean age of the patients the severity of AD, i.e. MUSE score, wfeilc similar corrc- 
prcscnbng with Alzheimer's demenua was approximately ktion is not nbscn'Od With NSE- Tnc SCmdlivity of S100 is 
7V years with an age range of from 54 to 87 years. Mini very low, however, when this marker is elevated it may be 
Mental State Examination score (MMSE)was recorded. an indicaUoo of ongoing destruction of astrocytes in the 
Blood sample was obtained, and after clotting, the sample 40 brain due 10 acute events 

T* 5 f^^SR? ana , aUquo ^ of 5crum froscn ^ 0J[ * c 14 nDn -Al> dementia samples, only one sample 
stored ai 70 C. unbl analysis forSlOO, and GS was shows an elevated level in both CIS and SlOU, while 7 
performed. samples exhibit a concentration of NS£ above the cut-off 

Control subjects included 153 healthy blood donors (a t c level (FIG. 2). This indicate GS and S100 to be niEhlv 
range from 18-^87 years: median age 71.03±9.95 years) 45 specific markers for AD. 

whose blood samples were used lo determine reference AJl patents and publications mentioned in this apcrifict- 
valucs for couwolraiions of SNX), NS£ and GS. Hod am iudicadvc of the levels of those skilled in Ihc art to 

Alzheimer's disease is recognized as a progressive dis- which the invention pertains. All patents and publications 
ease prooess wbicli begms in the basal neocortex, spreads to arc herein incorporated by reference to the same extent as if 
die hippocampus, and eventually invades a)l cortical areas. 50 each individual publicaUon was spccificaUv and individually 
Hictc k no remission in the disease course (Braak and indicated to be incorporated bv reference' 
Braak, Ncurobiol Aging 1997;1$(4):351). This indicates that II fa to bo understood that while a certain form of the 
AD 15 a disease process and noL simply a product of aging. invention is illustrated, it is not to be limited to the specific 
AD pathogenesis involves i steady and progressive destrue- form or arraagemenl of paris herein described and shown, ft 
uon of ocurons. Although NS£ dues not have specificity for 5< will be apparent u> those skilled in the art that various 
AD, tnc marker contributes as an indicator of on-going change may be made without departing from the scope of 
deduction of neurons. Ub'liVing the monoclonal antibody the invontion and the invention is not to be considered 
jostantly disclosed for human G$, an elegant, sensitive and limited to what fa shown and described in the spccifi«ilion 
specinc assay for AD as made possible when the protein is and drawings. 

analyzed in non-CSF bodily fluids. Tbi* is unlike prior art w One sbllcd in the art will readily appreciate that the 
assays, wherein the markers were specific to non-human GS, present invention is well adapted to carry out the objects and 

*° m *T ° f 0bUin m ° Cnds and ^vantages mentioned, as well'as those 

other non-t^ boddy fiuid. MOO does not have the iuhcrcnl therein. The oligonucleotides, peptides, 

scnsTO but it ^a userul marker to monitor acute events polypeptides, biologically related compounds/meLhods 

m the brain (clr. TlA. stroke, hypoxia kadtng to ischemic cs procedures and techniques described hcWii are pruscuOy 

events, etc) winch arc common event* amon- older indi- representative of the preferred embodiments, am in ended to 

vidual. who are the targe, population of AD. be exemplary and arc not intended as lim\S 
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scope. Changes therein and oiler uses will occur to those «>. A method of diagnosing or monitoring tbc profession 

fitoUcd in the art which are encompassed Within the spirit of of Alzheimer's dementia comprising* 

Ife invention and are de/intf by the scope of ihe appended ongoing a sample of blood, a blood product or cere- 

_ claims. Although lb* invention has been described in con- brospoM fluid from * ya( ienl suspected of suffering 

necUon wUh specific preferred embodiment, it should be 5 ft™ Alaheimert dementia- 

understood thai ihc invention as claimed should not be ,-™t a „n nir i- „,-.t ' .... j L 

^, i i, .- . , , , . , , u ^ contacting Siud sample wiUi an antibody, wherein said 

Unduly hmued iu such specie ^obodimew*. Indeed, vari- b dup fa ^^^la associated 

0^ mnd^ons Of the desenbed modes for carrying out humm J^J^ synthci ^ having Si^aoo^ 

the invention which ore obvious to those skilled in the oil are 44 ]j) a 7 *^ 01 Knom 

intended to be within the scope of tQS following claims. iQ j,!^,; „ - r . . , ^ , 

What is claimed is- delecting specific binding of tpe antibody In the sample; 

1. A diagnostic kit for diagnosing or monitoring the ^ orc jf &tec ?» D 111 elevated level of said glutamic 

progression of Alzheimer's dementia COmpri.W; synthetic in the sample from the parent relalive to 

,11. .1 j . . L . - control samples indicates a diagnosis of Alzheimer's 

encoded by die done depoatod wtih the ATCC as IQ. The method of claim 9, wherein said antibody is 

Accession Number and the anUbody wlcclcd fram ^ or ^.^S «S5 

encoded by the done deposited With the ATCC as 20 . f . ^™^.7*„„- f v # . J-rr-o V 7 " 

Accession Nnm^ pta ^ by the clone deposited with the ATCC as Accession Number 

Accessmn Number PTA-3340, PTA -333 9 and the antibody encoded by Hie clone deposited 

said antibody immabiliTsed on a solid suppnrt with the ATCC as Accession Number PTA-3340. 

X The diagnostic kit of claim 1, further comprising at U, The method of claim 10, wherein said antibody is the 

least one second antibody, wherein said second Antibody Antibody encoded by the clone deposited with the ATCC as 
specifically binds lo said monomelic brain associated human 25 Accession Number PTA*3339. 

glutamine synthetase. 12. The method Of claim 1o| wherein said antibody is the 

3. The diagnostic kit of claim 1, wherein said first antibody encoded by the clone deposited with the ATCC as 
antibody is the antibody encoded by the clone deposited Accession Number PTA-334D. 

with the ATCC as Accession Number PTA-3339. 13. The method of claim 9 wherein said step of detecting 

4. The diagnostic kit of claim 1, wherein said first 30 inchidts at least one direct or indirect immunoASsay selected 
antibody is the antibody encoded hy the clone deposited from the group Consisting of a competitive binding assay a 
With the ATCC OS Accession Number PTA-3340. non-COmpelitive binding assay, a radioimmunoassay, 'an 

5. An isolated momtclonal antibody encoded by the clone enzyme-linked immunosorbent assay (ETJ$A)» a sandwich 
deposited with the ATCC as Accession Number PXA-3339. assay, a pr^piun reaction, age! dih^n mimunc)dim«ion 

6. An isolated antibody enended hy ihc clone deposited ^ assay, an agglutination assav, a fluorescent immunnassay, 
wfth the ATCC as Accession Number PTA-3340. c h em i luminescence immunoassay, imnuinoPCR 

7. The isolated clone deposited with the ATCC as Acces- immunoassay, a protein A or protein G immunoassay and an 
sun Number PTA-3339. immunoelectrophoresis away. 

8. The isolated clone deposited with the Al'CC as Acces- 
sion Number rTA-3340. * ♦ # « « 
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